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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1 .17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.1 14, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.1 14. Applicant's submission filed on 15 June 2010 has been entered. 

Response to Amendment 

2. Claims 2-7, 10, 13, 28, 31-47 have been cancelled. Independent claims 1, 30 have been 
amended. Claims 1, 8-9, 1 1-12, 15-27, 29-30 are pending. Claims 1, 8 have been withdrawn. 
Claims 9, 11-12, 15-27, 29-30 are consider below. 

Response to Arguments 

3. Applicant's arguments filed 17 May 2010 have been fully considered but they are not 
persuasive. 

103 Rejection 

4. In regards to independent claims 1, 30, Applicant submits that the prior art of record 
fails to teach of "the common voltage Vcom, as recited in the claims (Remarks 11)." This is not 
persuasive. 
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5. The claim language remains board. Either, Cairns 1, teaches that the device is able to 
output a common voltage (section [0061]). Hence, the prior art of record continues to read upon 
the newly amended claim language as currently stated. 

Claim Rejections - 35 USC §103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

6. Claims 9. 1 1-12. 15-27. 29-30 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Cairns et al. ("Cairns!") (US Patent Application: 2002/0030653 Al) in view of Cairns et al. 
("Cairns2") (US Patent No: 6.268.841 Bl). Enami et al (US Patent No: 5.892.493). Morita (US 
Patent No.: 6.989.810 B2) and Nitta et al. (US. Patent No.: 6.661.402 B2). 

7. As for independent claim 30, Cairnsl teaches of a data driving method for a liquid 
crystal display device (Fig. 1), comprising: 

8. performing a time-division (Fig. 5, item 13) on a plurality of digital pixel data (Fig. 5, 
inputs to circuit) for a first horizontal period; 

9. supplying the pixel signal (Fig. 5, signals to circuit) to corresponding output channels 
(Fig. 5, item 5); and 

10. outputting a common voltage Vcom to the corresponding data lines (section [0061]), 
wherein the common voltage Vcom is the voltage for driving a liquid crystal cell (Fig. 1). 
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1 1 . Cairns 1 fails to teach that the pixel data sequentially being outputted to positive and 
negative paths by unit of adjacent pixel data; 

12. converting one digital pixel data of the adjacent digital pixel data inputted to the positive 
path into a positive pixel signal and converting the other digital pixel data of the adjacent digital 
pixel data inputted to the negative path into a negative pixel signal; 

13. sampling and holding the pixel signals and the negative pixel signals; 

14. simultaneously outputting the held pixel signals (Fig. 5, signals to circuit) to 
corresponding data lines (Fig. 5, item 5) for an enable period of an input source output enable 
signal of a second horizontal period and outputting a voltage to the corresponding data lines for a 
disable period of the input source output enable signal of the second horizontal period, 

15. wherein the sampling the pixel signals is controlled by an ODD/EVEN signal performing 
a time- division on a horizontal period. 

16. Nitta teaches of that the pixel data sequentially being outputted to positive and negative 
paths by unit of adjacent pixel data (Fig. 2); 

17. converting one digital pixel data of the adjacent digital pixel data inputted to the positive 
path into a positive pixel signal and converting the other digital pixel data of the adjacent digital 
pixel data inputted to the negative path into a negative pixel signal (Fig. 2). 

18. It would have been obvious to one with ordinary skill in the art at the time the invention 
was made to incorporate the concept of combining the separate the signals in accordance to their 
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polarity as taught by Nitta with the driving circuitry of Cairns 1 and Cairns2 in order to improve 
the picture quality by providing a more efficient driving method (Nitta, column 1, lines 50-55). 

19. Cairns2 teaches of sampling (Fig. 1 lb, item 47-48) and holding (Fig. 1 lb, item 49-50) the 
pixel signals. 

20. It would have been obvious to one with ordinary skill in the art at the time the invention 
was made to combine the output part of Cairns2 with the rest of the components of the data 
driving apparatus of Cairns 1 in order to have fewer converters (Cairns2, column 4, lines 33-35). 

21 . Enami teaches of simultaneously outputting (Fig. 1 , item 38) the held pixel signals to 
corresponding data lines (Fig. 1, item dlA-dnD) for an enable period of an input source output 
enable signal (Fig. 1, output from item 36). 

22. It would have been obvious to one with ordinary skill in the art at the time the invention 
was made to include a second multiplexer as taught by Enami with the data driver of Cairns 1 and 
the output part of Cairns2 in order to allow the apparatus to perform multiplex driving in which 
the data voltage is sequentially applied to a number of data lines in each of the data groups 
(Enami, column 3, lines 49-51). 
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23. Morita teaches that the signals are separately being supplied during the first half of the 
horizontal period (Fig. 8, items t2-t7) and during the second half of the horizontal period (Fig. 8, 
items t8-tl3, column 8, lines 18-28); 

24. wherein the signals is controlled by an ODD/EVEN signal performing a time- division on 
a horizontal period (Fig. 8); and 

25. outputting a voltage to the corresponding data lines (Fig. 8) for a disable period of the 
input source output enable signal (Fig. 8). 

26. It would have been obvious to one with ordinary skill in the art at the time the invention 
was made have the signals be supplied separately as taught by Morita with the data driving 
apparatus of Cairns 1, the output part of Cairns2, and the multiplexer part of Enami. The benefits 
of separating supplying the signals in the first and second horizontal period, is that it allows for a 
more simple data structure (Morita, column 3, lines 67-1). 

27. As for independent claim 9, in addition to the claim limitation of claim 30, Cairnsl 
teaches of performing a certain function for a plurality of data lines (Fig. 9) for a first horizontal 
period (Fig. 2); 

28. of outputting one signal during the first horizontal period with an enabling signal and 
outputting a reference voltage during a second horizontal signal with a disable period; 

29. of the demultiplexer (Fig. 6, item 14) corresponding to the data lines (Fig. 6); and 

30. outputting a common voltage Vcom to the corresponding data lines (section [0061]), 
wherein the common voltage Vcom is the voltage for driving a liquid crystal cell (Fig. 1). 
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3 1 . Cairns 1 fails to teach of a level shifter part raising a voltage of the data; 

32. a discharging part connected between output buffers and the data lines and 
simultaneously outputting the pixel signals held in the holding part for the first horizontal period 
to corresponding data lines for an enable period of a source output enable signal and outputting a 
voltage to the corresponding data lines for a disable period of the source output enable signal; 

33. wherein the sampling part and the holding part sample and hold the pixel signals supplied 
for the next horizontal period through the channel different from that of the pixel signal supplied 
for the first horizontal period. 

34. Cairns 1 explicitly teaches of a shift register in another embodiment (Fig. 8). 

35. It would have been obvious to one with ordinary skill in the art at the time the invention 
was made to include the shift register of the other embodiment with Cairns since shift registers 
ensure that all of the flip flop circuits are able to reset to the "zero" logic state before operation 
(section [0058]). 

36. Cairns2 teaches of a discharging part (Fig. 1 lb, aspects of circuit in which item is 
discharging) connected between output buffers (Fig. 1 lb, item 40) and the data lines (Fig. 1 lb, 
item 8 and its interconnections); and 

37. that the sampling part (Fig. 1 lb, item 47-48) and the holding part (Fig. 1 lb, item 49-50) 
sample and hold the pixel signals supplied for the next horizontal period (Fig. 10, second pulse 
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of item HSYNC) through the channel different (Fig. 10, item Column M/2 +1) from that of the 
pixel signal supplied for the first horizontal period (Fig. 10, first pulse of item HSYNC). 

38. It would have been obvious to one with ordinary skill in the art at the time the invention 
was made to combine the output part of Cairns2 with the rest of the components of the data 
driving apparatus of Cairnsl in order to have fewer converters (Cairns2, column 4, lines 33-35). 

39. Enami teaches of a discharging part (Fig. 1, item 38) simultaneously outputting the pixel 
signals held in the holding part for the period to corresponding data lines for an enable period of 
a source output enable signal (Fig. 1, outputs of item 40) of a second period and outputting a 
voltage (Fig. 1, outputs of item 38) to the corresponding data lines (Fig. 1, items dlA-dnD). 

40. It would have been obvious to one with ordinary skill in the art at the time the invention 
was made to include a discharging part as taught by Enami with the data driver of Cairnsl and 
the output part of Cairns2. The benefit of this combination is to allow the apparatus to perform 
multiplex driving in which the data voltage is sequentially applied to a number of data lines in 
each of the data groups (Enami, column 3, lines 49-51). 

41 . As for claim 11, Cairnsl as modified by Cairns2, Enami and Nitta teaches that the 
multiplexer part (Cairnsl, Fig. 4, item 13) comprises: 

42. a plurality of positive path switches coupled to input channels for the pixel data and 
commonly connected to the positive polarity output channel; and 
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43. a plurality of negative path switches coupled to the input channels for the pixel data, 
connected to the positive path switches in parallel, and commonly connected to negative polarity 
output channel (Cairnsl, Fig.4, section [0015]) (Nitta, Fig. 2, column 3, lines 23-33; column 4, 
lines 35-30). 



44. As for claim 12, Cairnsl as modified by Cairns2, Enami and Nitta teaches that the 
demultiplexer (Cairnsl, Fig. 4, item 14) part comprises: a plurality of positive path switches 
forming a plurality of different positive paths corresponding to the data lines, and commonly 
connected to a positive digital-analog converter, and a plurality of negative path switches 
forming a plurality of different negative paths, commonly connected to a negative digital-analog 
converter (Id.), wherein the negative path switches are connected to the positive path switches in 
parallel (Cairnsl, Fig.4, section [0015]) (Nitta, Fig. 1, column 3, lines 23-33; column 4, lines 35- 
30). 



45. As for claim 15, Cairnsl as modified by Cairns2, Enami and Nitta teaches that the 
sampling part (Cairns2, Fig. 1 lb) has a second demultiplexer (Cairns2, Fig. 3, item 25) part 
comprising; a plurality of the positive path switches forming a plurality of different positive 
paths and connected to the output channels of the demultiplexer part (Id.); and a plurality of 
negative path switches forming a plurality of different negative paths and connected to the output 
channels of the demultiplexer part (Id.) (Cairns2, Fig. 12, column 10, lines 18-41) (Nitta, Fig. 2, 
column 3, lines 23-33; column 4, lines 35-30). 
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46. As for claim 16, Cairnsl as modified by Cairns2, Enami and Nitta teaches that the 
holding part comprises: 

47. positive path capacitors charging and holding the positive pixel signals from the positive 
path switches of the second demultiplexer (Cairns2, Fig. 3, item 25) part; and 

48. negative path capacitors charging and holding the negative pixel signals from the 
negative path switches of the second demultiplexer (Id.) part in Fig. 12 and column 10, lines 18- 
41 {Cairns2} and in column 3, lines 23-33; column 4, lines 35-30 and Fig. 2 {Nitta}. 

49. As for claim 17, Cairnsl as modified by Cairns2, Enami and Nitta teaches that the 
discharging part comprises: 

50. a second multiplexer part (Cairnsl, Fig. 4, item 14) having: 

51. a plurality of positive path switches connected to the positive path switches of the second 
demultiplexer (Cairnsl, Fig. 4, item 14) through the holding part and connected to the data lines; 
and 

52. a plurality of negative path switches connected to the negative switches of the second 
demultiplexer (Id.) through the holding part and connected to the data lines (column 3, lines 23- 
33; column 4, lines 35-30 and Fig. 2 {Nitta}). 

53. As for claim 18, Cairnsl as modified by Cairns2, Enami and Nitta teaches that the 
multiplexer, the demultiplexer (Cairns2, Fig. 3, item 25), and the second demultiplexer (Id.) are 
controlled by a first control signal through an input polarity control signal and an ODD/EVEN 
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signal performing the time-division on a horizontal period in Fig. 12 and column 10, lines 18-41 
{Cairns2} and in column 3, lines 23-33; column 4, lines 35-30 and Fig. 2 {Nitta}. 

54. As for claim 19, Cairnsl as modified by Cairns2, Enami and Nitta teaches that the 
ODD/EVEN signal performsthe time-division on an enable period determined by a source output 
enable signal for the horizontal period in Fig. 12 and column 10, lines 18-41 {Cairns2} and in 
column 3, lines 23-33; column 4, lines 35-30 and Fig. 2 {Nitta}. 

55. As for claim 20, Cairnsl as modified by Cairns2, Enami and Nitta teaches that the 
ODD/EVEN signal further performs the time-division on a disable period of the source output 
enable signal in Fig. 12 and column 10, lines 18-41 {Cairns2} and in column 3, lines 23-33; 
column 4, lines 35-30 and Fig. 2 {Nitta}. 

56. As for claim 21, Cairnsl as modified by Cairns2, Enami and Nitta teaches that the 
multiplexer part, the demultiplexer (14) part in Fig.4 and section [0015] {Cairnsl} and in 
column 3, lines 23-33; column 4, lines 35-30 and Fig. 2 {Nitta} . The combination of Cairns2 
and Nitta teaches that the second demultiplexer (64) part recharge the holding part with the pixel 
signals for the disable period, wherein the pixel signals are generated for a previous enable 
period in Fig. 12 and column 10, lines 18-41 {Cairns2} and in column 3, lines 23-33; column 4, 
lines 35-30 and Fig. 2 {Nitta}. 
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57. As for claim 22, Cairns 1 as modified by Cairns2, Enami and Nitta teaches that the source 
output enable signal is generated by increasing the disable period of an external reference source 
output enable signal in order to secure a recharging period of the holding part in Fig. 12 and 
column 10, lines 18-41 {Cairns2} and in column 3, lines 23-33; column 4, lines 35-30 and Fig. 2 
{Nitta}. 

58. As for claim 23, Cairnsl as modified by Cairns2, Enami and Nitta teaches the second 
multiplexer part is controlled by the first control signal and a second control signal that is phase- 
inversed with respect to the first control signal in Fig. 12 and column 10, lines 18-41 {Cairns2} 
and in column 3, lines 23-33; column 4, lines 35-30 and Fig. 2 {Nitta}. 

59. As for claim 24, Cairnsl as modified by Cairns2, Enami and Nitta teaches that an output 
buffer (Cairns2, Fig. 1 lb, item 40) part buffering the pixel signals discharged from the holding 
part to the discharging part in Fig. 12 and column 10, lines 18-41 {Cairns2} and in column 3, 
lines 23-33; column 4, lines 35-30 and Fig. 2 {Nitta}. 

60. As for claim 25, Cairnsl as modified by Cairns2, Enami and Nitta teaches that the output 
buffer (Cairns2, Fig. 1 lb, item 40) part comprises: a plurality of positive path output buffers (Id.) 
connected between the positive path capacitors of the holding part and the positive path switches 
of the second multiplexer part; and a plurality of negative path output buffers (Id.) connected 
between the negative path capacitors of the holding part and the negative path switches of the 
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second multiplexer part in Fig. 12 and column 10, lines 18-41 {Cairns2} and in column 3, lines 
23-33; column 4, lines 35-30 and Fig. 2 {Nitta}. 

61. As for claim 26, Cairns 1 as modified by Cairns2, Enami and Nitta teaches that the output 
buffer (Cairns2, Fig. 1 lb, item 40) part buffering the pixel signal supplied through the output 
channels of the second multiplexer part and supplying the pixel signals to each of the data lines 
in Fig. 12 and column 10, lines 18-41 {Cairns2} and in column 3, lines 23-33; column 4, lines 
35-30 and Fig. 2 {Nitta} . 

62. As for claim 27, Cairns 1 as modified by Cairns2, Enami and Nitta teaches that the output 
buffer (Cairns2, Fig. 1 lb, item 40) part comprises: a plurality of output buffers (Cairns2, Fig. 

1 lb, item 40) connected between the output channels of the second multiplexer part and the data 
lines in Fig. 12 and column 10, lines 18-41 {Cairns2} and in column 3, lines 23-33; column 4, 
lines 35-30 and Fig. 2 {Nitta}. 

63. As for claim 29, Cairns 1 as modified by Cairns2, Enami and Nitta teaches of: teaches 
that a third multiplexer part supplying the pixel signals from the output part to the corresponding 
data lines for the enable period of the source output enable signal and commonly supplying a 
reference voltage of the liquid crystal cells to the corresponding data lines for the disable period 
of the source output enable signal in Fig. 12 and column 10, lines 18-41 {Cairns2} and in 
column 3, lines 23-33; column 4, lines 35-30 and Fig. 2 {Nitta}. 
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Conclusion 



64. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tammy Pham whose telephone number is (571) 272-7773. The 
examiner can normally be reached on 8:00-5:30 (Mon-Fri). 

65. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Sumati Lefkowitz can be reached on (571) 272-3638. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

66. Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



TP 

31 August 2010 



Tammy (pfiam 



/Tammy Pham/ 
Examiner, Art Unit 2629 



